Improvement of therapeutic efficacy of PLGA nanoformulation of siRNA targeting anti-apoptotic Bcl-2 through chitosan coating.
Potential use of siRNA as therapeutic agent has elicited a great deal of interest. However, insufficient cellular uptake and poor stability limited its application in therapeutics. In our earlier study, we prepared PLGA nanoparticles for effective delivery of siRNA targeting Bcl-2 gene to block its expression. Purpose of the present study was to improve effectiveness of PLGA nanoformulation of siRNA targeting anti-apoptotic Bcl-2 gene through chitosan coating. We prepared chitosan coated PLGA nanoparticles by using the double emulsion solvent diffusion (DESE) method. Characterization of prepared chitosan coated nanoformulation was done followed by cytotoxicity studies, expression studies and in vivo studies. Particle size of chitosan coated nanoparticles was found to be increased compared to PLGA nanoparticles from 244 to 319 nm. Surface charge of chitosan coated nanoparticles was found to be positive facilitating transfection of nanoformulation into cells. In vitro studies indicated increased transfection of nanoparticles resulting in effective silencing of Bcl-2. Marked apoptotic lesions were observed in nuclear staining studies. On comparison of the results from the present study with those of previous study, it was found that the extent of silencing of Bcl-2 gene by PLGA nanoformulation has improved significantly through chitosan coating. In vivo studies showed significant tumor regression in animals treated with chitosan coated PLGA nanoformulation of siRNA.